In this work, we have investigated the well pressure distribution in a bounded circular reservoir under the condition of constant pressure outer boundaries. The diffusivity equation was used in the analysis. The finite element technique, using Lagrange quadratic shape elements was employed to carry out the analysis over the cross-section of the reservoir which involves discretizing the domain into finite element, analysing these finite element, assembling the results from the analysis of the analysed finite element, imposing the boundary conditions and finally, getting the results that represent the entire domain. The results obtained where shown in a log log plot (dimensionless pressure against dimensionless time) for dimensionless radii of 1 to 1,000,000 in log cycles. It was shown that the relationship between dimensionless pressure and dimensionless time was linear whose slope was zero. The result obtained at the wellbore was compared with the results obtained by Van Everdigen and Hurst. It was shown that there was a strong positive correlation between the results. The result obtained from the analysis also shows the pressure variation outside wellbore of the same reservoir. It is important to note that solutions from existing literature only state the pressure at the wellbore at a particular time but this work predicts the pressure variation in the entire reservoir from the wellbore to the external boundary at the same time. 
. It was shown that solutions to differential equations describing flow in petroleum reservoir for given initial and boundary conditions can be expressed compactly using dimensionless variables and parameters. Several of these solutions are important in reservoir engineering applications [2] [3] [4] [5] [6] [7] . Transient pressure response for a well producing from a finite reservoir of circular, square, and rectangular drainage shapes has been studied by [2, [8] [9] [10] [11] [12] [13] [14] among others. Everdingen And Hurst [2] presented the solution to the diffusivity equation in eq. (8) [16] conveniently tabulated these solutions for the following two cases: Infinite-acting reservoir and Finiteradial reservoir. Mishra and Ramey [17] presented a build-up derivative type curve for a well with storage and skin, and producing from the centre of a closed, circular reservoir. Their type-curve applies for large producing times. The work by [18] presents drawdown and build-up pressure derivative type-curves for a well producing at a constant rate from the centre of a finite, circular reservoir. The outer boundary may be closed, or at a constant pressure. The differences between the responses for a well in a closed, circular reservoir (fully developed field), and a well in a circular reservoir with a constant-pressure outer boundary (active edge water drive system, or developed five-spot fluid-injection pattern) were discussed. Design relations were developed to estimate the time period which corresponds to infinite-acting radial flow, or to a semi-log straight line on a pressure vs. logarithm of time graph. Producing time effects on buildup responses were studied using the slope of a dimensionless build-up graph proposed in [19] . In all the literatures reviewed so far, the researchers focused on predicting the wellbore pressure [2, 15, 16] , etc. Sometimes, it is important to know the pressure history outside the reservoir is scarce in the literature. This study therefore seeks to look at the reservoir pressure both within and outside the wellbore of a bounded circular reservoir.
THEORY
The law of conservation of mass, Darcy's law and the equation of state has been combined to obtain the following partial differential equation:
. with the assumptions that compressibility, c is small and independent of pressure, P; permeability, k, is constant and isotropic; viscosity, , is independent of pressure; porosity, , is constant; and that certain terms in the basic differential equation ( Eq. 14 becomes,
Integrating eq. 15 with respect to z , then, over the limits, we have:
Eq. 16 can be exploded into:
Integrating eq. 17 by part, we have:
Grouping eq. 18 into linear and bilinear components, we have: 
The  family of interpolation for time consideration is given as:
Substitute eq.36 into eq.35 and using the CrankNicholson Scheme where ⁄ ,
From the initial condition given in eq. 9 for a constant terminal rate case, it implies that when 0  s , all dimensionless pressure in the reservoir will be zero. Also, the flow rate was constant at the wellbore all through operation. This means that [{ } { } ].Hence, eq. 37 becomes:
RESULTS AND DISCUSSION The steady state condition applies, after the transient period, to a well-draining a cell which has a completely open outer boundary. It is assumed that, for a constant rate of production, fluid withdrawal from the well will be exactly balanced by fluid entry across the outer boundary and therefore, onstant at i. e. , . , and t and This condition is appropriate when pressure is being maintained in the reservoir due to either natural water influx or artificially by the injection of some displacing fluid. The semi-steady state flow equations are frequently applied when the rate, and consequently the position of the no-flow boundary surrounding a well, is slowly varying functions of time. If the production rate of an individual well is changed, for instance, due to closure for repair or increasing the rate to obtain a more even fluid withdrawal pattern throughout the reservoir, there will be a brief period when transient flow conditions prevail followed by stabilized flow for the new distribution of individual well rates. Thus, this solution of the diffusivity equation models radial flow of slightly compressible liquid in a homogeneous reservoir of uniform thickness; reservoir at uniform pressure before production; unchanging pressure at the outer boundary; and production at constant rate from a single well (centred in the reservoir) with wellbore radius. The results obtained from this analysis were shown in the form of graphs of dimensionless pressure against dimensionless time. This was shown in Fig. 1 . Fig. 1 is a log log plot of dimensionless pressure against dimensionless time. The graph shows for different dimensionless radii ranging between 1 and 1000000 in log cycles. It was seen from the graph that the dimensionless pressure history of the reservoir was not captured at the initial stage between the dimensionless time of zero and the respective dimensionless times in Fig. 1 . This was due to the fact that, within these regions, the reservoir was at the infinite acting state. After these infinite acting period, it was observed that the dimensionless pressure increases and later becomes uniform became the withdrawn fluid has been completely replaced. This condition remains throughout the entire life of the reservoir presumably. To test for the degree of accuracy of the results, a percentage error computation was done between the FEM and the results published by [2] . Table 1 The results presented in Fig. 1 are the dimensionless pressure at the wellbore at different dimensionless time for the case of constant pressure outer boundary condition. When a reservoir is opened for production, a pressure disturbance is created in the reservoir from the wellbore. This disturbance is not only felt at the wellbore but it travels through the entire reservoir formation to the external boundary. Therefore, Tables  2 and 3 shows the dimensionless pressure at different points within and outside the wellbore of the reservoir against their corresponding dimensionless time.
CONCLUSION
This paper has been able to present the pressure distribution across a bounded circular reservoir assumed to have constant terminal rate at the wellbore. The diffusivity equation was used to analyse the pressure in the system. It was shown from Figs. 1 that the dimensionless pressure increases drastically immediately this flow regime is attained. But as time increases, the dimensionless pressure variation flattens out asymptotically. The results obtained from this analysis showed that there was a strong correlation with the results obtained from the Van Everdigen and Hurst. It is important to note that the Van Everdigen and Hurst solutions only state the pressure at the wellbore at a particular time but this work predicts the pressure variation in the entire reservoir from the wellbore to the external boundary at the same time. These where shown in Tables 2 and  3 and it was noticed that the pressure decreases from the wellbore to the external boundary of the reservoir. Therefore the Finite element method has been used to approximate not only the values of the wellbore pressures for bounded circular reservoirs but also pressure outside the wellbore to the external reservoir boundaries.
